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[57] ABSTRACT

A method for selecting menus in a television receiver is
provided. In the method, a controller determines if a menu
selection command is input by a user to enter a menu
selection mode. If the menu selection command is input, the
menu selection mode is entered, and a main object is
displayed on a screen of the television receiver. Then, the
controller determines if a cursor is positioned within a main
object region of the main object when the main object is
displayed on the screen and determines if a sub-object is
associated with the selected main object when the cursor is
within the main object region. If the selected main object has
a sub-object, the selected main object is erased from the
screen, and the sub-object is displayed. Then, the controller
determines if the cursor is positioned within a sub-object
region of the sub-object when the sub-object is displayed on
the screen. When the cursor is positioned within the sub-
object region, a sub-object operation is executed. On the
other hand, when no sub-object is associated with the
selected main object, a main object operation corresponding
to the selected main object is executed.

21 Claims, 3 Drawing Sheets
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FIG. 2
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1

METHOD FOR SELECTING MENUS
DISPLAYED VIA TELEVISION RECEIVER

FIELD OF THE INVENTION

The present invention relates to a method for selecting
menus displayed via a television receiver. More particular,
the invention relates to a method in which menus can be
displayed via a television receiver in a diverse format and
can be selected regardless of the sequence of the menus.

BACKGROUND OF THE INVENTION

Generally, in conventional television receivers, menus
can only be displayed sequentially. Therefore, a certain
menu often can only be selected after one or more menus are
selected. For example, a conventional television may display
a “function selection” menu, a “sound selection” menu, and
a “picture selection” menu. Also, in order to display the
“picture selection” menu, the “function selection” menu and
the “sound selection” menu must be first be sequentially
displayed or selected.

Also, if a plurality of menus are displayed on the screen
of a television receiver, many remote controls can only move
a cursor along an X axis or a Y axis to select a menu.
Therefore, if the cursor is located at the upper left portion of
the screen, the cursor must first be moved along the X axis
and then be moved along the Y axis to select a menu in the
lower right portion of the screen. As a result, the coordinates
of the menus are determined in advance, and the menus
located closest to the cursor must be selected first. In other
words, the coordinates of the menu could not be selected by
moving a cursor along a diagonal line or a curved line. Thus,
the accessing method for selecting menus is such that any
arbitrary menu cannot be selected without selecting a prior
sequence of the menus. As a result, selecting menus dis-
played via a conventional television receiver is time con-
suming and inconvenient.

Also, since the cursor cannot move along a diagonal line
or a curved line, the locations at which the menus are placed
on the screen of the television are limited. Thus, if a desired
menu is disposed diagonally to the cursor, the cursor has to
be moved to the menu by sequentially inputting some
combination of commands to move the cursor along the X
axis and the Y axis in a sequential manner. Thus, accessing
the menus is difficult.

In addition, the shapes of the menus are limited to a few
types of shapes such as rectangles, squares, etc. Therefore,
the manner in which menus are conventionally expressed is
limited.

SUMMARY OF THE INVENTION

In order to overcome the above and other disadvantages,
an object of the present invention is to provide a method for
selecting menus in a television receiver in which the menus
at arbitrary coordinates on a television screen can be arbi-
trarily selected regardless of an inputted sequence. Also, the
present invention enables a cursor for selecting the menus to
be moved along a diagonal line or a curved line.

In order to achieve the above and other objects, a method
for selecting menus in a television receiver is provided. The
method comprises the steps of: (a) determining if a menu
selection command is input by a user to enter a menu
selection mode; (b) entering said menu selection mode and
displaying a main object on a screen of said television
receiver if said menu selection command is input; (c)
determining if a cursor is positioned within a main object
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2

region of said main object when said main object is dis-
played on said screen; (d) altering a color of said main object
region to indicate that said main object is a selected main
object if said step (c) determines that said cursor is posi-
tioned within said main object region; (e) determining if a
sub-object is associated with said selected main object if
said step (c) determines that said cursor is positioned within
said main object region; (f) erasing said selected main object
from said screen of said television receiver and displaying a
sub-object if said selected main object has a sub-object; (g)
determining if said cursor is positioned within a sub-object
region of said sub-object when said sub-object is displayed
on said screen; (h) altering a color of said sub-object region
to indicate that said sub-object is a selected sub-object if said
step (g) determines that said cursor is positioned within said
sub-object region; (i) executing a sub-object operation cor-
responding to said selected sub-object if said step (g)
determines that said cursor is positioned within said sub-
object region; and (j) executing a main object operation
corresponding to said selected main object if said step (e)
determines that no sub-object is associated with said
selected main object.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and advantages of the present
invention will become more apparent by describing in detail
the preferred embodiment of the present invention with
reference to the attached drawings in which:

FIG. 1 is a block diagram of an apparatus employing a
method for selecting menus according to one embodiment
the present invention;

FIG. 2 illustrates menus displayed on a screen of televi-
sion receiver according to one embodiment of the present
invention;

FIG. 3 illustrates the menus shown in FIG. 2 having serial
numbers assigned to them; and

FIG. 4 is a flow chart of a method for selecting menus
displayed via a television receiver according to one embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT(S)

The following description of the preferred embodiments
discloses specific routines, configurations, etc. However, the
preferred embodiments are merely examples of the present
invention, and thus, the specific components and routines
described below are only used to more easily describe such
embodiments and to provide an overall understanding of the
present invention. Accordingly, one skilled in the art will
readily recognize that the present invention is not limited to
the specific components and routines described below.
Furthermore, the descriptions of various features and struc-
tures of the present invention which would have been known
to one skilled in the art are omitted for the sake of clarity and
brevity.

An embodiment of the format of the menus and the
method in which they are selected will be described below
in conjunction with FIGS. 1 to 4.

An illustrative example of an apparatus which performs
the menu selection method of the present invention is shown
in FIG. 1. The apparatus comprises a pointing device 20, a
pointing interface device 30, and a television receiver 40.
The television receiver 40 is capable of displaying menus on
its screen, and the pointing device 20 generates cursor
movement commands and other commands to select menus
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on the screen. The pointing interface device 30 inputs the
movement commands and other commands from the point-
ing device 20 and generates control signals for executing
one or more of the menus displayed on the screen of the
receiver 40.

The pointing interface device 30 comprises a receiving
section 31, a control section 32, and a memory 33. The
memory 33 stores and sets the X and Y coordinates for the
various menus on the screen of the television receiver 40 and
stores menu data corresponding the coordinates. The receiv-
ing section 31 receives the commands from the pointing
device 20 and converts such commands into output signals
which indicate various characteristics such as the coordi-
nates of the cursor 14, whether or a selection command has
been input, etc. The control section 32 controls various
operations of the apparatus. For example, the control section
32 compares the cursor coordinates output from the receiv-
ing section 31 with the coordinates stored in the memory 33
and outputs menu data which corresponds to such coordi-
nates to the television receiver 40 together with control
signals.

FIG. 2 illustrates an example of how various menus are
displayed on the screen of television receiver 40 according
to an embodiment of the present invention. FIG. 3 illustrates
the menus having serial numbers assigned to them.

As shown in these figures, the screen of the television
receiver 40 contains rows and columns of pixels which are
arranged along an X axis (i.e. arranged in a lateral direction)
and along a 'Y axis (i.e. arranged in a longitudinal direction).
The lengths of the X axis and Y axis are determined based
on the sizes of the menus and the resolution at which they
are to be displayed. The lengths of the X axis and Y axis are
expressed in a unit which is obtained by dividing the axes by
a number N.

For example, if the screen of the television receiver 40 has
a width and height which equal 1280x720, the size of the
screen for accommodating the menu may be calculated to be
40 pixelsx22 pixels. In particular, the width and height of the
screen can be divided by an arbitrary number (e.g. 32) such
that the portion of the screen for accommodating the menu
has a width which equals (1280/32)=40 pixels and has a
height which equals (720/32)=22 pixels. Thus, the lengths of
the X axis and the Y axis can be decided.

In the above example, the dimensions of the screen are
divided by the arbitrary number 32, but such number could
be replaced by another number (e.g. 16). The reason why the
size or resolution of the screen is reduced for displaying the
menus is to reduce the amount of the memory 33 needed for
storing the menus and to reduce the time required to repro-
duce and display the menus on the screen. In other words,
rather than using the total picture for accommodating the
menus, the picture is first reduced to a fraction 1/N to
generate a reduced picture, and then the reduced picture is
expanded N times when it is reproduced. If the memory
capacity is sufficiently large, N may be set to 1, and thus, the
menus may have a high resolution.

If more than one menu (e.g., three menus) are to be
expressed on a picture 10 which is 1/N of the size of the
screen of the television receiver 40, serial numbers are
respectively assigned to the menus. For example, if a
“function selection” menu, a “picture selection” menu, and
“sound selection” menu are to be displayed on the picture
10, they may be respectively assigned the serial numbers 1,
2, and 3. Then, the menus and their corresponding serial
numbers 1, 2, and 3 are assigned to various coordinates 114,
124, and 134, and the serial numbers 1, 2, and 3 relate to
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various regions 11, 12 and 13 which form a plurality of
groups at particular positions on the television screen. Each
of the menus allocated to the particular positions and each of
the groups of serial numbers 1, 2, and 3 is called an object.
The shape and position of the objects can be altered in
various manners in accordance with the X and Y axes. When
the menus are displayed on the screen, a cursor 14 is also
displayed and can be moved by the inputting appropriate
commands via the pointing device 20. The pointing device
20 may be any type of controller (e.g. a mouse), and the
cursor 14 can have virtually any shape (e.g. an arrow).

In the menu layout on the television receiver 40, the
respective menus (i.e. the respective objects and the related
data) are stored in advance in the data base in the memory
33. The data base contains two-dimensional coordinates of
X and Y axes, the serial numbers 1, 2, and 3 of the respective
objects, the items related to the selection of the objects, and
types of commands and contents of commands executed in
accordance with the selection of the objects.

The constitution of menus on the television receiver 40
and the manner in which a menu is selected will be described
below. As previously described, a user inputs commands via
the pointing device 20 to move the cursor 14 along the X and
Y axes of the screen. As the cursor 14 moves onto the
coordinates assigned to one of the objects on the screen, the
receiving section 31 outputs certain signals, and the control
section 32 recognizes that the cursor 14 has moved onto the
coordinates of the object and identifies the serial number 1,
2, or 3 associated with the region 11, 12, or 13 of the object.
Such process is the manner by which a menu is selected.
Afterwards, the control section 32 evaluates the data con-
tained in the data base which corresponds to the selected
menu. If the data corresponds to a command to be executed
or if an external command is input via the pointing device
20, the appropriate command is executed.

A method for selecting menus in the television receiver
according to one embodiment of the present invention will
be described below in conjunction with FIG. 4. As shown in
the figure, the control section 32 determines if the user has
input a command via the pointing device 20 to place the
television receiver 40 in a menu selection mode (step S410).
If such a command is not input, another operation is
executed. On the other hand, if the command is input, the
television receiver 40 is switched to the menu selecting
mode, and the coordinates of the main object (or main
objects) are compared with the X and Y coordinates of the
cursor 14 (step S421).

Then, the control section 32 determines if the cursor 14 is
positioned within one of the regions 11, 12, or 13 of the main
objects (step S422). If the cursor 14 not positioned within
one of the regions 11, 12, or 13, step S421 is repeated, and
the coordinates of the cursor 14 and main objects are again
compared. If the cursor 14 is located within one of the
regions 11, 12, or 13 of a main object, the control section 32
recognizes the serial number 1, 2, or 3 of the region 11, 12,
or 13 in order to recognize the kind of the menu expressed
by the main object. In addition, the color of the main object
is changed to a predetermined color to visually inform the
user that the main object has been selected (step S423).

Then, the control section 32 determines if the selected
main object has a sub-object (step S431). If the main object
has one or more sub-objects, the main object is erased from
the picture 10 of the television receiver 40, and the sub-
object or sub-objects are displayed (step S432). Then, the
control section 32 compares the coordinates of the sub-
object or sub-objects with the coordinates of the cursor 14
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(step S433). Then, the control section 32 determines if the
cursor 14 is positioned within one of the regions of the
sub-objects based on such comparison (step S434). If the
cursor 14 is not positioned within one of the regions, step
S433 is repeated, and the coordinates of the cursor 14 and
sub-objects are again compared. If the cursor 14 is posi-
tioned within one of the regions, the sub-object within which
the cursor 14 is positioned is recognized, the sub-object is
selected, and the color of the sub-object is changed into a
predetermined color (step S435).

Then, the control section 32 determines if an execution
command or selection command (e.g. clicking a button of a
mouse, etc.) has been input via the pointing device 20 and
receiving section 31 (step S441). Also, if the control section
32 determines that a sub-object is not present in step S431,
the routine immediately proceeds to step S441, and the
control section 32 determines if an execution or selection
command has been input.

If an execution or selection command has been input, the
control section 32 reads the serial number of the object
corresponding to the region in which the cursor 14 is
positioned. Thus, the menu to which the object corresponds
is recognized, and an execution instruction is output to the
television receiver 40 to instruct the receiver 40 to perform
a particular function (step S442). On the other hand, if an
execution or selection command has not been input, the
control section 32 determines if a cancel command has been
input via the pointing device 20 (step S443). If a cancel
command has been input, the menu selection mode termi-
nates (step S444). On the other hand, if a cancel command
has not been input, the routine returns to step S441, and the
control section 32 determines if an execution or selection
command has been input.

Also, in step S443, instead of or in addition to determining
if a cancel command has been input, the control section 32
may determine if a certain time period has elapsed. Thus, if
an execution or selection command has not been input
within the certain time period, the routine proceeds to step
S444, and the menu selection mode is terminated.

According to the present invention as described above,
the coordinates of the cursor 14 are compared with data that
is stored in advance in a data base in order to recognize a
selected object. After such comparison, the relevant com-
mand is executed, and therefore, the television menus can be
selected regardless of the inputted sequence. Furthermore,
the cursor 14 can be moved along a diagonal line or a curved
line.

The previous description of the preferred embodiments is
provided to enable a person skilled in the art to make or use
the present invention. Moreover, various modifications to
these embodiments will be readily apparent to those skilled
in the art, and the generic principles defined herein may be
applied to other embodiments without the use of inventive
faculty. Therefore, the present invention is not intended to be
limited to the embodiments described herein but is to be
accorded the widest scope as defined by the claims.

What is claimed is:

1. A method for selecting menus in a television receiver,
comprising the steps of:

(2) determining if a menu selection command is input by

a user to enter a menu selection mode;

(b) entering said menu selection mode and displaying one
or more main menus on a screen of said television
receiver if said menu selection command is input;

(¢) determining if a cursor is positioned within one of the
one or more main menus, wherein a serial number
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corresponds to each of said one or more main menus,
and said serial number is pre-assigned to at least one
coordinate position within said corresponding main
menu, wherein a serial number is identified when said
cursor is positioned on at least one coordinate position
to which said identified serial number is pre-assigned,
and wherein said identified serial number enables the
determination that the cursor is positioned within the
identified serial number’s corresponding main menu;

(d) altering a color of a main menu to indicate that said
main menu is a selected main menu if step (c) deter-
mines that said cursor is positioned within said main
menu,;

(e) determining if one or more sub-menus are associated
with said selected main menu if step (c) determines that
said cursor is positioned within said main menu;

(f) erasing said selected main menu from said screen of
said television receiver and displaying one or more
sub-menus if said selected main menu has one or more
sub-menus;

(g) determining if said cursor is positioned within one of
the one or more sub-menus when said one or more
sub-menus are displayed on said screen;

(h) altering a color of a sub-menu to indicate that said
sub-menu is a selected sub-menu if step (g) determines
that said cursor is positioned within said sub-menu;

(i) executing a sub-menu operation corresponding to said
selected sub-menu if step (g) determines that said
cursor is positioned within said sub-menu; and

(j) executing a main menu operation corresponding to said
selected main menu if step (e) determines that no
sub-menu is associated with said selected main menu.

2. The method as claimed in claim 1, wherein step (c)

comprises the sub-steps of:

(cl) comparing coordinates of said one or more main
menus with coordinates of said cursor; and

(c2) determining that said cursor is positioned with a main
menu if said cursor coordinates are contained within
said main menu coordinates.

3. The method as claimed in claim 2, wherein step (c)

further comprises the sub-step of:

(c3) repeating steps (c1) and (c2) until said cursor is
positioned within a main menu.

4. The method as claimed in claim 1, wherein step (g)

comprises the sub-steps of:

(g1) comparing coordinates of said one or more submenus
with coordinates of said cursor; and

(g2) determining that said cursor is positioned within a
sub-menu if said cursor coordinates are contained
within said sub-menu coordinates.

5. The method as claimed in claim 4, wherein said step (g)

further comprises the sub-step of:

(g3) repeating steps (gl) and (g2) until said cursor is
positioned within a sub-menu.

6. The method as claimed in claim 1, wherein step (i)

comprises the sub-steps of:

(i1) determining if an execution command is input by a
user if step (g) determines that said cursor is positioned
within said sub-menu;

(i2) executing said sub-menu operation if said execution
command is input by said user.

7. The method as claimed in claim 6, wherein said step (i)

further comprises the sub-step of:

(i3) exiting said menu selection mode if an execution
command is not input and a cancel command is input
by said user.
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8. The method as claimed in claim 6, wherein said step (i)
further comprises the sub-step of:

(i3) exiting said menu selection mode if an execution

command is not input within a certain period of time.

9. The method as claimed in claim 1, wherein said step (j)
comprises the sub-step of:

(j1) determining if an execution command is input by a
user if said step (e) determines that no sub-menu is
associated with said selected main menu; and

(j2) executing said main menu operation if said execution
command is input by said user.

10. The method as claimed in claim 9, wherein said step

(j) further comprises the sub-step of:

(33) exiting said menu selection mode if an execution
command is not input and a cancel command is input
by said user.

11. The method as claimed in claim 9, wherein said step

(j) further comprises the sub-step of:

(33) exiting said menu selection mode if an execution
command is not input within a certain period of time.

12. The method as claimed in claim 6, wherein step (i2)
further comprises the sub-steps of:

(i2a) determining a serial number corresponding to said
selected sub-menu when said execution command is
input; and

(i2b) executing said sub-menu operation based on said
serial number, wherein said serial number identifies
said sub-menu with said sub-menu operation.

13. The method as claimed in claim 9, wherein step (j2)

further comprises the sub-steps of:

(j2a) determining a serial number corresponding to said
selected main menu when said execution command is
input; and

executing said main menu operation based on said serial
number, wherein said serial number identifies said main
menu with said main menu operation.

14. The method as claimed in claim 1, wherein said screen
of said television receiver forms a coordinate system to
establish at least one main menu and wherein said at least
one main menu is stored in a memory based on said
coordinate system.

15. The method as claimed in claim 14, wherein a lateral
and longitudinal dimension of a picture of said television
receiver is divided by a number N to accommodate said at
least one main menu, wherein said number N is greater than
Zero.

16. The method as claimed in claim 1, wherein said serial
number identifies said main object command to be executed
when said cursor is positioned within said main menu.

17. The method as claimed in claim 15, wherein said
number N is greater than one.

18. The method as claimed in claim 14, wherein said at
least one main menu comprises a first main menu and at least
a second main menu.

19. A method for selecting menus in a television receiver,
comprising the steps of:

(2) determining if a menu selection command is input by

a user to enter a menu selection mode;

(b) entering said menu selection mode and displaying one
or more main menus on a screen of said television
receiver if said menu selection command is input;

(¢) determining if a cursor is positioned within one of the
one or more main menus when said one or more main
menus are displayed on said screen, and designating a
main menu as a selected main menu when said cursor
is positioned within said main menu, comprising the
steps of:
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(cl) pre-assigning a serial number to at least one
coordinate position within a main menu, said pre-
assigned serial number corresponding to the main
menu within which the at least one coordinate posi-
tion is located; and

(c2) identifying a pre-assigned serial number when said
cursor is positioned on at least one coordinate posi-
tion to which said pre-assigned serial number is
pre-assigned, wherein said identified serial number
enables the determination that the cursor is posi-
tioned within the identified serial number’s corre-
sponding main menu;

(d) determining if one or more sub-menus are associated
with said selected main menu;

(e) erasing said selected main menu from said screen of
said television receiver and displaying one or more
sub-menus if said selected main menu has one or more
sub-menus;

(f) determining if said cursor is positioned within a
sub-menu when said one or more sub-menus are dis-
played on said screen and designating a sub-menu as a
selected sub-menu when said cursor is positioned
within said sub-menu;

(g) executing a sub-menu operation corresponding to said
selected sub-menu if said step (f) determines that said
cursor is positioned within said sub-menu; and

(i) executing a main menu operation corresponding to said
selected main menu if said step (d) determines that no
sub-menu is associated with said selected main menu.

20. A method for choosing and executing operations in a

television receiver, said method using menu selection of said
operations on a screen of said television receiver, said screen
forming a coordinate system, said menu selection including
main menus, sub-menus, and a cursor, said cursor being
moved about the screen by a user manipulating a remote
control device, comprising the steps of:

(a) dividing a horizontal and a vertical length of said
coordinate system by an integer N to find a memory
storage size for at least one menu;

(b) storing said at least one menu based on the memory
storage size found in step (a);

(c) assigning a serial number to each menu, said serial
number being assigned to each coordinate position
within said menu;

(d) determining if a menu selection command is input by
a user;

(e) entering a menu selection mode and displaying one or
more main menus on the screen of said television
receiver if said menu selection command is input;

(f) determining if the coordinates of the cursor overlap at
least one position coordinate that has been assigned a
serial number;

(g) selecting and highlighting a main menu associated
with a serial number, if it is determined that the cursor
overlaps said serial number;

(h) determining if one or more sub-menus are associated
with said selected main menu of step (g);

(i) erasing the selected main menu from the screen of the
television receiver and displaying one or more sub-
menus if it is determined that said selected main menu
has said one or more sub-menus in step (h);

(j) determining if the coordinates of the cursor overlap at
least one position coordinate that has been assigned a
serial number;
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(k) selecting and highlighting a sub-menu associated with 21. The method as claimed in claim 20, further compris-
a serial number, if it is determined that the cursor ing the steps of:
overlaps said serial number; repeating steps (f) and (g) until the cursor overlaps at least

one position coordinate that has been assigned a serial
number; and
repeating steps (j) and (k) until the cursor overlaps at least
one position coordinate that has been assigned a serial
(m) executing a main menu operation corresponding to number.

said selected main menu if step (h) determines that no
sub-menu is associated with said selected main menu. ® ok w k%

(D) executing a sub-menu operation corresponding to said
selected sub-menu if step (k) determines that the cursor 5
overlaps a serial number; and



